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DETAILED ACTION 

1 . Claims 1 -to-1 1 are pending in the application. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 

all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

3. Claims 1 (Method) & 7 (Apparatus) are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Mueller et al. (5,214,675) in view of Wood et al. 
(5,488,560). 

Regarding to Claims 1 & 7, Mueller discloses a method and apparatus for 
equalizing and decoding data signals (abstract, lines 1-9 & Fig. 5, elements 
448, 544) comprising receiving a radio signal containing an error-protection- 
coded data signal transmitted over a radio channel, the data signal being 
error-protection coded at a transmitter end (Fig.'s 1-2 & abstract, lines 1-9 & 
Column 1, lines 11-27 & Column 3, lines 63-68 & Column 4, lines 1-9 & 
Column 6, lines 45-68); sampling the radio signal received to generate a 
digital input data signal (Fig. 2, element 134 & Fig. 5, element 424 & Fig. 6 t 
element 624 & Fig. 7, element 824 & Column 5, lines 45-62 & Column 8, lines 
15-25); feeding the digital input data signal to an adaptive equalizer having a 
first channel estimator which repeatedly determines first channel parameters 
of the radio channel, the adaptive equalizer uses the first channel parameters 
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to calculate and output an equalized data signal (Fig. 5, element 448 & Fig. 6, 
element 648 & Fig. 7, element 840 & Fig. 8, element 1040 & Column 14, lines 
3-11 & Column 15, lines 21-45 & Column 16, lines 40-53 & Column 17, lines 
48-62); feeding the equalized data signal to a second channel estimator 
which repeatedly calculates second channel parameters including a variance 
of radio channel noise (Fig. 5, element 528 & Fig. 6, element 728 & Fig. 7, 
element 922 & Fig. 8, element 1124 & Column 14, lines 35-62 & Column 15, 
lines 65-68 & Column 16, lines 3-17 & Column 17, lines 5-30 & Column 18, 
lines 20-32); feeding the second channel parameters to a decoder to be used 
as computing parameters in the decoding for calculating a decoded output 
signal (Fig. 5, element 540 & Fig. 6, element 740 & Fig. 7, element 934 & Fig. 
8, element 1136 & Column 14, lines 35-62 & Column 16, lines 3-17 & Column 
17, lines 5-30 & Column 18, lines 20-32); and decoding the equalized data 
signal in the decoder to determine the decoded output signal which is a 
reconstruction of an initial input signal on which the error-protection-coded 
data signal is based (Fig. 5, element 544 & Fig. 6, element 744 & Fig. 7, 
element 938 & Fig. 8, element 1140 & Column 14, lines 35-62 & Column 16, 
lines 3-17 & Column 17, lines 5-30 & Column 18, lines 20-32). However, 
Muller does not disclose calculate the damping factor of the radio channel 
using a method of moments. 

Wood discloses a method and apparatus for system identification and 
equalization so as to be less sensitive to noise (abstract, lines 1-23 & Fig. 1 & 
Fig. 4 & Column 1, lines 1-25, 50-67 & Column 2, lines 1-15 & Column 3, 
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lines 40-57). Wood also discloses the control system to include an 
identification means to calculate the damping factor and the oscillation period 
(Column 2, lines 45-55). Wood also discloses the estimation of the damping 
factor using the method of moments (Fig. 3a & Fig. 4, element 60 & Column 

3, lines 40-58 & Column 1 1 , lines 25-35 & Column 1 3, lines 1 -50 & Column 
14, lines 55-60). Therefore, it would have been obvious to one of ordinary 
skill in the art at the time of the invention that Wood teaches a process control 
system for system identification comprising the calculation and estimation of 
the damping factor, from the measured parameters, using the method of 
moments techniques, and this can be implemented in the channel estimator 
so as to compute the damping factor of the radio channel, thus reducing the 
sensitivity of the calculation to the characteristic noise, thus satisfying the 
limitation of the claims. 

4. Claims 2-5 (Method) & 8-1 1 (Apparatus) are rejected under 35 U.S.C. 
103(a) as being unpatentable over Mueller et al. (5,214,675) in view of 
Wood et al. (5,488,560) in further view of Raphaeli et al. (D. Raphaeli, Y. 
Zarai; Combined Turbo Equalization and Turbo Decoding; IEEE 
Communications Letters; Vol. 2, No. 4; April 1998; Pages 107-109). 
Regarding to Claims 2-5 & 8-1 1, Mueller in view of Wood discloses a 

method and apparatus for equalizing and decoding data signals comprising 
receiving a radio signal containing an error protection coded data signal over 
a radio channel; sampling the received signal; feeding the digital signal to an 
adaptive equalizer further comprising a first channel estimator and feeding the 
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equalized signal to a second channel estimator calculating the damping factor 
of the radio channel using the method of moments as described above. 
However, Mueller in view of Wood does not disclose coding and decoding the 
data signals on a turbo code. 

Raphaeli discloses a method and apparatus for turbo encoding and 
decoding data signal in the presence of an intersymbol interference channel 
(Page 107, Abstract, lines 1-11 & Page 107, Left Column, Introduction, lines 
1-15 & Page 107, Right Column, Introduction, lines 1-11 & Page 107, Right 
Column, System Model, The Decoder & Fig.'s 1-3). Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of the invention that 
Raphaeli discloses a turbo encode / decoder implemented in a radio 
communication channel and this can be implemented in the system as 
described in Muller in view of Wood so as to provide a high coding gain and 
to achieve near capacity performance thus satisfying the limitations of the 
claims. 

5. Claim 6 (Method) & 12 (Apparatus) are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Mueller et al. (5,214,675) in view of Wood et 
al. (5,488,560) in further view of Baier at al. (5,970,060). 
Regarding to Claim 6 & 12, Mueller in view of Wood discloses a method 
and apparatus for equalizing and decoding data signals comprising receiving 
a radio signal containing an error protection coded data signal over a radio 
channel; sampling the received signal; feeding the digital signal to an 
adaptive equalizer further comprising a first channel estimator and feeding the 
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equalized signal to a second channel estimator calculating the damping factor 
of the radio channel using the method of moments as described above. 
However, Mueller in view of Wood does not disclose carrying out one of linear 
zero-forcing block equalization and linear minimum mean square error block 
equalization on the digital input signal. 

Baier discloses carrying out one of linear zero-forcing block equalization 
(ZF-BLE) and linear minimum mean square error block equalization (MMSE- 
BLE) on the digital input signal (Fig. 5 & Column 2, lines 63-67 & Column 3, 
lines 1-13 & Column 17, lines 10-56 & Column 18, lines 30-37 & Claims 9- 
10). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time of the invention that Baier teaches carrying out one of ZF-BLE and 
MMSE-BLE on the digital data signals and this can be implemented in the 
system as described in Muller in view of Wood so as to be able to receive and 
decode and provide a low coded bit error rate even when a low signal-to- 
noise ratio is present, thus satisfying the limitations of the claims. 

Conclusion 

1. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Sudhanshu C. Pathak whose 
telephone number is (57D-272-3038. The examiner can normally be 
reached on M-F: 9am-6pm. 

• If attempts to reach the examiner by telephone are unsuccessful, 
the examiner's supervisor, Stephen Chin can be reached on (571)- 
272-3056 
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• The fax phone number for the organization where this application or 
proceeding is assigned is 703-872-9306. 

• Information regarding the status of an application may be obtained 



from the Patent Application Information Retrieval (PAIR) system. 
Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for 
unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). 



Sudhanshu C. Pathak 




